
What is claimed is : 

IV An isolated or substantially purified OMP21 
obtainable fr^om a M . catarrhalis strain, wherein the apparent 
5 molecular weigl\t is about 16 kD to about 2 0 kD, as determined 
by SDS-PAGE. 

2. Th\ protein of claim 1, comprising the amino 
acid sequence of arW of SEQ ID NOs. : 1 or 7 , a sequence 

10 substantially homologous thereto, or a fragment thereof. 

3. The protein of claim 1, wherein the OMP21 is 
an outer membrane protean. * 



15 4 . The pro 

a nasopharyngeal binding \ domain j 



of^laim 1, wherein the OMP21 has 



5. The protein oi£-— cnaim 
Moraxella catarrhalis is a\vi\rulent 



v wherein the strain of 
flinical isolate . 



20 



6. The proteirt-efc^aim 1, wherein the OMP21 is 
at least 70 wt% purified. 

7. The protein of claiVl, recognizable by an 
2 5 antibody preparation that specifically binds to a peptide 

having the amino acid sequence of SBQ ID NO: 1 or 7 or a 
fragment thereof. 

8. A peptide fragment of tl\e OMP21 polypeptide of 
30 claim 1, which specifically binds to anXantibody that 

specfflcally binds said OMP21 polypeptide 

— - — 9. An isolated nucleic acid molecule encoding the 
^OMP21 of claim 1, a compleiffentary sequence thereof, a 
35 sequence substantially homologous thereto, or any fragment 
thereof. \ 
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10. The nucleic 
the encoded OMP21 comprises 
SEQ ID Nos. : 1 or 7 . 




olecule of claim 9 wherein 
ino acid sequence of any of 



p^que] 



10 



15 



11. An isolated nucleic acid molecule comprising a 
^uence selected frbm the following group consisting of: 

a) a nucleic acixi sequence of any of SEQ ID NO: 2-6 
and 8-2 0, a complementary sequence thereof, a 
sequence substantially homologous thereto, or any 
fragment thereof; 

b) a nucleic acid sequence encoding the deduced amino 
acid sequence of SEQ\ID NO: 1 or 7 , a complimentary 
sequence thereof, a sequence substantially 
homologous thereto, or ariy fragment thereof; and 

c) a nucleic acid sequence which hybridizes under 
stringent conditions to anyone of the sequences of 
a) or b) . 



12. Plasmid pOMP21X obtainable from E. coli 
20 ToplOF' (pOMP21X), as deposited with the J^TCC and assigned 
accession number 



13. A recombinant expression vector adapted for 
transformation of a host cell, comprising the nucleic acid 
25 molecule of claim 9, 10 or 11, or the plasmid\of claim 12. 



14 . A recombinan 
transformation of a host ce 
molecule of claim 9, 10 or 1 

3 0 operatively coupled to a nucl 
by the host of said OMP21. 

15. The recombina 
wherein the expression mean 

35 encoding a leader sequence fo 
the host cell of said OMP21 




ression vector adapted for 
mprising the nucleic acid 
in expression means 
£id molecule for expression 



expression vector of claim 14 , 
udes a nucleic acid portion 
etion or purification from 
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16. A transformed host cell containing an 
expression vector of claim 



17. A transfor 
5 expression vector of claim 

18. An isolated re 
the transformed host cell of c 

10 19. An isolated re 

the transformed host cell of cl 




t cell containing an 



ant OMP2 1 producible by 
6. 

^nt OMP21 producible by 
7 . 




A recombinant vector adapted for delivery of a 

•ri sequence encoding OMP21 to a hosst, comprising the nucleic 

15 acid molecule of claim 9, 10 or \l, or the plasmid of clai 
i o . - — \ 



21. A recombinant vector adapted for delivery of a 
sequence encoding OMP21 to / ^\ho^Jb / comprising the nucleic 
20 acid molecule of claim 9, ro\d>r>£2r±%and an expression means 

operatively coupled to a nucl^r^ acj.d molecule for expression 
by the host of said OMP21. 

22\ An attenuated or inactivated cultivar of M . 
25 catarrhalis whervein the cultivar has been genetically 
manipulated to haVe the nucleic acid encoding the OMP21 
protein of claim 1 deleted and therefore non-transcribed. 



2 3 . The( atlteHuatf 
30 claim 22, wherein the fcu] 



id or inactivated cultivar of 
non-adherent . 



24. An attenu^edXojXinactivated cultivar of M < 
catarrhalis wherein the cj>3r€ivar has been genetically 
manipulated to have the nucleic\acid encoding the OMP21 
35 protein of claim 1 and OMP106 derated and therefore non- 
transcribed. 
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10 



b) 



15 



20 



.25. The attenuated or inactivated cultivar of 
claim 24, ^herein the cultivar is non-adherent. 

2 6^. A pharmaceutical composition, which may be a 
5 prophylactic \composit ion, a therapeutic composition, or an 
immunogenic composition including a vaccine, comprising an 
effective amoupt of at least one component selected from the 
following grou 
a) OMP21 

a nucleic acid molecule encoding OMP21, a 
complementary sequence thereof, a sequence 
substantially homologous thereto, or any fragment 
thereof ; 

a nucleic \acid molecule having the sequence of SEQ 
ID NO: 6, aXcomplimentary sequence thereto, a 
nucleic acid sequence which hybridizes under 
stringent^jcof^di^ions thereto, or a fragment 
thereo 

from a transformed host 
ssion vector comprising a 

defined in b) or c) and 



c) 



d) 



.obtainaJ 



>res 



25 



e) 



f) 



OMP21, 

comprising $n 
nucleic acid\ molecule as 
expression mesons 
acid molecule \f or 
OMP21; 

a recombinant vector \comprising the nucleic acid of 
b) or c) ; and 

a transformed cell comprising the vector of e) ; 



:ively coupled to the nucleic 
Session by the host of said 



30 



and optionally one or more adjuvants, and optionally one or 
more pharmaceutical^ acceptable carriers or diluents. 

27. The pharmaceutical composition of clai m 26 
wherein said composition is a prophylactic composition. 



28. The pharmaceutical composition of claim 26 
35 wherein said composition is a therapeutic composition. 
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!9. The pharmaceutical composition of claim 26 
further comprising an attenuated or inactivated cultivar of 
M. catarrhalis wherein the cultivar has been genetically 
manipulated Vo have the nucleic acid encoding OMP21 deleted 
5 and theref ore\ non-transcribed . 

30. XThe pharmaceutical composition of claim 2 6 
further comprising an attenuated or inactivated cultivar""" of 
M. catarrhalis wherein the cultivar has been genetically 
10 manipulated to havb the nucleic acid encoding OMP21 and 
OMP106 deleted and therefore non-transcribed. 



■=?1 ' 



31. The ptflarmaceutical composition of claim 2 6 
wherein the component \is combined with, fused to, or - 
15 conjugated to one or mope other components, selected from the 



group consisting of lipids, carbohydrates, prjoteins^ an 
attenuated whole organisrty and an inactiv ated who le^raanism 



32. The pha: 
2 0 wherein the lipid is a 



hnacVuticap. composition of claim 31 
phospholipid. ^ 



33. The pharmaceutical coi 
wherein the carbohydrate is a[ l^popj 



iposition of claim 31 
Lysaccharide. - * 



2 5 34. The pharmaceu£ar<5al\ composition of claim 31 

wherein the whole organism is selected from the group 

consisting of Moraxella, Neisseria ,\Pseudomonas , 
Streptococcus, and Haemophilus . 



30 



35 



35. The pharmaceutical composition of claim 31 
wherein the component is combined with the other component, 
and wherein the other component is a protein or a 
carbohydrate from Moraxella, Neisseria, P^eudomonas , 
Streptococcus, or Haemophilus. 

36. The pharmaceutical composition of claim 31 or 
claim 35, wherein the other component is OMPU06, 
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# 



10 



15 



20 



b) 



c) 



37. An immunogenic composition, comprising at 
least one ^pmponent selected from the following group: 
a) 01^P21; 

a nucleic acid molecule encoding OMP21, a 
complementary sequence thereof, a sequence 
substantially homologous thereto, or any fragment 
thereof; 

a nucleic acid molecule having the sequence of SEQ 
ID NO:6,\a complimentary sequence thereto, a 
nucleic aaid sequence which hybridizes under 
stringent conditions thereto, or a fragment 
thereof; 

OMP21, obtainable from a transformed host 
comprising an\ expression vector comprising a 
nucleic acid molecule as defined in b) or c) and 
expression me^fe-noperatively coupled to the nucleic 
acid molecul4 foir expression by the host of said 
OMP21; 

a recombinant ^ctof^iomp^ising the nucleic acid of 
b) or c) ; and \ 

a transformed cell ccimpris/ng the vector of e) ; 
and optionally one or more adjuvants, and optionally one or 
more pharmaceutical ly acce^ari5le ^carriers or diluents, 
wherein said immunogenic composition produces an immune 
2 5 response when administered to a host. 



d) 



e) 
f) 



38. The immunogenic composition of clai m 37 
wherein said composition is a prophylactic composition, 

30 39. The immunogenic composition of claim 37 

wherein said composition is a therapeutic\compositlorT. 



40. The immunogenic composition &f claim 37^ 
further comprising an attenuated or inactivated cultivar of 
35 M. catarrhalis wherein the cultivar has been benetically 
manipulated to have the nucleic acid encoding pMP21 deleted 
and therefore non-transcribed. 
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The immunogenic composition of claim 37 
further comprising an attenuated or inactivated cuitivar of 
M . catarrhal}is wherein the cuitivar has been genetically 
manipulated tb have the nucleic acid encoding for OMP21 and 
5 OMP106 deleted^ and therefore non-transcribed. 

42. The immunogenic composition of claim 37 
wherein the component is combined with, fused to, c5r 
conjugated to one or more other components, selected from the 

10 group consisting of \ lipids , carbohydrates , proteins , an 

attenuated whole organism and an inactivated whole organism. 

43. The immunogenic composition of claim 42 
wherein the whole organism is selected from the group""" 

15 consisting of Moraxella, \Neisseria, Pseudomonas , 
Streptococcus, and Haemophilus. 



44. The immup^aenNLc 
wherein the component rs comb^ 
2 0 and wherein the other compo 
carbohydrate from Moraxella, 
Streptococcus, or Haemophilus 



imposition of claim 42 
neqi with the other colRpohent 
'is a protein or a 
Ksserla} Pseudomonas , 



45. The immunogenic--^5bmp N osition of claim 42 or 
25 claim 44 wherein the other component\ is OMP106, 



46. A vaccine, comprising a% least one component 
selected from the following group: 
a) OMP21; 

30 b) a nucleic acid molecule encoding OMP21 , a 

complementary sequence thereof , a\ sequence 
substantially homologous thereto, \r any fragment 
thereof ; 

c) a nucleic acid molecule having the sequence of SEQ 
35 ID NO: 6, a complimentary sequence thereto, a 

nucleic acid sequence which hybridizes Vunder 
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stringent conditions thereto, or a fragment 
lereof ; 

d) OMP21, obtainable from a transformed host 
comprising an expression vector comprising a 

5 nucleic acid molecule as defined in b) or c) and 

expression means operatively coupled to the nucleic 
acid ituplecule for expression by the host of said 
OMP21; 

e) a recombinant vector comprising the nucleic acid of 
10 b) or c)V and 

f ) a transformed cell comprising the vector of e) ; 
and optionally one or more adjuvants, and optionally one or 
more pharmaceutical lyv acceptable carriers or diluents, 
wherein said vaccine produces an immune response when 

15 administered to a host, 

47. The Vaccirie of )claim 46 further comprising an 
attenuated or inactivated \cultivar of M. catarrhalis wherein 
the cultivar has be^n g^enioally manipulated to have the 

2 0 nucleic acid encoding OMP^2 1 ^^let^H^nd therefore non- 

transcribed . 

48. The vaccine! of kla^tff 46 further comprising an 
attenuated or inactivated cuJj^fe^Srar of M • catarrhalis wherein 

25 the cultivar has been geneticall^ manipulated to have the 

nucleic acid encoding OMP21 and OMfl06 deleted and therefore 
non-transcribed , 

49. The vaccine of claim 4^S wherein the component 

3 0 is combined with, fused to, or conjugated to one or more 

other components, selected from the group consisting of 
lipids, carbohydrates, proteins, an attenuated whole organism 
and an inactivated whole organism. 

35 50. The vaccine of claim 49 wherein the whole 

organism is selected from the group consisting of Moraxella, 
Neisseria, Pseudomonas, Streptococcus, or Haemophilus. 
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The vaccine of claim 4 9 wherein the component 
is combined With the other componentT* and wherein the other 
component is\a protein or a carbohydrate from Moraxella, 
Neisseria, Pseudomonas, Streptococcus, or Haemophilus. 



52 . 

other component 



le vaccine of claim 49 or 51 wherein the 
OMP106. ' ^ 



53. A method of producing an immune response in an 
10 animal comprising administering said animal with an effective 
amount of the pharmaceutical composition of claim 26, the 
immunogenic composition} of claim 36, or the vaccine of claim 
46. 



15 54. Antisera 

composition of claim 2Jc£ tl^ 
37, or the vaccine of claim 



xainst the pharmaceutical 
immunogenic composition of claim 



>lated anti^bodi 



55. An iso 
20 of claim 54 that specifically b\nds one 
components present in the 
immunogenic composition or \ vaccirn 



)harmaaeuti( 



;ent in the antisera 
>r more of the 
composition, 



56. An isolated 
25 the OMP21 polypeptide of claim 1 



body Vhat specifically binds 



30 



57. The isolated antibody on claim 55, which is a 
cytotoxic antibody that mediates complement killing of 
Moraxella catarrhalis . 

58. The isolated antibody of clkim 56, which is a 
cytotoxic antibody that mediates complement^ktTTing of 
Moraxella catarrhalis . 



35 59. A method for detecting anti-M. Catarrhalis 

antibodies in a test sample comprising the stepte of: 
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# 



i.3 



f i 



10 



a) \ contacting a test sample with the pharmaceutical 
composition of claim 2 6 or the immunogenic 
composition of claim 3 7 to form, in the presence of 

inti-M. catarrhalis antibodies, M. catarrhalis 
aVtigen: anti-M . catarrhalis antibody 
immunocomplexes , and 

b) detecting any said immunocomplexes formed during 
stepV) as an indication of the presence of said 
anti-Mv catarrhalis antibodies in the test sample, 

60. TheXmethod of claim 59 further comprising 

c) measuring\the amount of immunocomplexes formed, 



61. A diagnostic kit for detecting antibodies to 
15 M. catarrhalis , said kit comprising the pharmaceutical 

composition of claim 2 6 \pr immunogenic composition of claim 
37, a container means vfoa?re?5ntacting said composition with a 
test sample suspected /of having antibodies to AT. catarrhalis 
and a reagent means ^or aetect/ing M. catarrhalis antigen: 
2 0 anti-M. catarrhalis antibpdyVimmunocomplexes formed between 
said composition and said \aiit*E>odi^ 

62. A method f oA det^ct/fng the presence of M < 
catarrhalis in a test sample coiripjrising the steps of: 



25 



30 



a) contacting a tesfsamplfe with the antibodies of 
claim 55 or 56 for a time sufficient to allow said 
antibodies to bind M. catarrhalis , if present, to 
form M. catarrhalis: anti-Af. catarrhalis antibody 
immunocomplexes , and 

b) detecting said immunocomplexes formed during step 
a) as an indication of the presence of said M . 
catarrhalis in the test sample , 



35 



63. The method of claim 62 further comprising 
c) measuring the amount of immunocomplexes formed. 
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64. A diagnostic kit for detecting the presence of 
M. catarrhalis , said kit comprising the antibodies of claim 
52 or claim 54, a container means for connecting said 
antibodies Vith a test sample suspected of having said M. 

5 catarrhal island a reagent means for measuring M • catarrhalis : 
anti-M. catarrhalis antibody immunocomplexes formed between 
said antibodiek and said M . catarrhalis . 

65. AViethod for determining the presence of 

10 nucleic acid encoding 0MP21 in a sample, comprising the steps 
of: 

a) contacting\a sample with the nucleic acid molecule 
of claim 9 or claim 11 to produce duplexes 
comprising the nucleic acid molecule and any said 

15 nucleic acid molecule encoding the OMP21 in the 

sample and specifically hybridizable therewith; and 

b) detecting duplexes produced. 

66. A diagnostic l^it for determining the presence 
2 0 of nucleic acid encoding OMP21 in a sample, comprising: 

a) the nucleic acid molepuie^of claim 9 or claim 11; 

b) a means for cont^<5ting the! nucleic acid with a 
sample to prodpce duplexes/ comprising the nucleic 
acid molecule and any said nucleic acid molecule 



25 encoding the OMP21 in th^-^ample^nd specifically 

hybridizable therewith! ; ar^d 
c) means for detecting duplexes produced. 




67. A method of preventing, Ntreatmg or 
30 ameliorating a disorder related to M. catarrhalis in an 

animal in need of such treatment comprising administering an 
effective amount of the pharmaceutical composition of claim 
26, the immunogenic composition of claim 37^ or the vaccine 
composition of claim 46. 



35 



68. The method of claim 67, whereiVi the disorder 
is selected from the group consisting of a M . ^catarrhalis 
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bacterial infectiofi, otitis media, respiratory infections, 
sinusitis and pneumonia. 



69. The 
5 or 4 6 formulated fo 

confer protection 
caused by M . catarrhal! 

70. The compos 1 
10 or 46 formulated as a mi 

preparation. 




itlyn of any one of claims 26, 37, 
administration to a host to 
sease or treatment therefor 



f any one of claims 26, 37, 
le, capsule, or liposome 



20 



25 



30 



35 
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